Relative importance of proteinase-activated receptor-1 versus matrix metalloproteinases in intracerebral hemorrhage-mediated neurotoxicity in mice.
To reduce bleeding and damage to central nervous system tissue in intracerebral hemorrhage, the coagulant effect of thrombin is essential. However, thrombin itself can kill neurons in intracerebral hemorrhage as can the matrix metalloproteinases (MMPs), which are also elevated in this condition, in part due to thrombin-mediated activation of MMPs. It is thus important to understand and block the neurotoxic effects of thrombin without inhibiting its therapeutic outcomes. In this study, we have investigated the relative roles of proteinase activated receptor-1, a thrombin receptor, and MMPs in brain injury induced by thrombin or blood. Mice were subjected to stereotactic intracerebral injections of saline, thrombin, and autologous blood, with or without hirudin, a thrombin inhibitor, or GM6001, an MMP inhibitor. Twenty-four hours later, tissue sections were obtained to evaluate the area of brain damage and extent of dying neurons. Data from wild-type mice were compared with results obtained with proteinase activated receptor-1 null mice. In blood-induced damage to the brain parenchyma, both hirudin and GM6001 significantly reduced injury to a comparable extent (>40%) implicating both thrombin and MMPs in neurotoxicity. In proteinase activated receptor-1 null mice, blood-induced brain damage was reduced by 22.6% relative to wild-type animals; by comparison, the blood-induced brain damage was reduced by 48.3% using GM6001. The neurotoxicity of blood in intracerebral hemorrhage involves both proteinase activated receptor-1 and MMP activation, with the latter appearing more prominent in causing death.